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Introduction

The sponsor has submitted the results of two clinical trials C:]B-OOZ and

—__03-004, Table 1) and one extension study{ P

3-003) to demonstrate the efficacy

of Nutropin Depot, for the treatment of growth failure due to lack of adequate
endogenous growth hormone secretion. Nutropin Depot is a sustained-release
formulation of somatropin administered once- or twice-monthly." :

Table 1. Brief Summary of Clinical Trials -

Study Number # of Sites Design Treatment Arms (N) Duration of Patients
' Treatment
S N
{ p3-002 12 Open label, 0.75 1xmonth (19) 6 months Naive and
Phase I/ 0.75 2xmonth (20) currently treated
1.5 1xmonth (25) patients
Lf _ Total N=64
[ 03-004 27 Open label, 0.75 2xmonth- (38) 6 months Naive patients
Randomized, 1.5 1xmonth (36) .only
Phase Il Total N=74

After completion of 6 months in Study, | b3-002 or Study. 93 -004, patients
could continue on Nutropin Depot in extension Study {03-003.

' Marketed formulations of somatropin presently are administered daily or 3-6 times per week.




Study: 103-002 (conducted 11/96 to 7/98)

Study/:::D3-002 is a Phase Ull, open-label, uncontrolled, non-randomized
multicenter study of Nutropin Depot. A total of 64 patients (38 currently treated (CT) and
26 naive patients) were treated at 12 centers and followed for 6 months. CT patients
were switched from daily GH therapy to Depot. The primary efficacy variable was the 6-
month annualized growth rate. _

Patient Disposition

Table 2 depicts the number of patients assigned to the three dosage levels for
. CT and naive patients separately. Nineteen patients were assigned to 0.75 mg/kg once

a month, 20 to 0.75 mg/kg twice a month and 25 to 1.5 mg/kg once a month. The 19
patients dosed with once a month doses of 0.75mg/kg were entered in the trial during
the first 4 months at 7 sites; based on those results, all subsequent patients that entered
the trial were placed on the other two higher doses. Enroliment was complete in 11 sites
when enroliment at a twelfth site began; 11 CT patients were enrolied at this 12" site.
About 83% (53/64) of enrolied patients completed six months on therapy; 66% (35/53)
of completers opted to continue therapy under extension Study! D3-003.

~Table 2. Studyi _ J03-002 Patient Disposition

0.75 mg/kg 0.75 mg/kg 1.5 mg/kg
once a month twice a month once a month
CT Nalve CT | Naive CT Naive
Entered ' 10 9 11 9 17 8
Completed 3 months 9 9 11 9 13 8
Completed 6 months 6 7 11 9 12 8
Completed 6 months and -
had pre-study growth rate 6 3 1 8 12 5
Completed 12 months in
i [03-003 .. . 5 .. 5 3 8 5 5

There were more dropouts among CT patients (9/38, 24%) than among naive
patients (3/26, 12%). There were no dropouts in the 0.75 mg/kg twice a month dose
group. The primary reason fordropout forboth CT and naive patients was pain at
injection site (Table 3). '

Table 3. Studyl  ¥03-002 Reasons for Discontinuation

0.75 mg/kg 0.75 mg/kg 1.5 mg/kg
once a month twice a month once a month
: CT Naive CT Naive CT Naive

Entered 10 ) 1 9 17 8

Discontinued ' 4 2 0 0 5 1
Reasons for discontinuation :

Hypoglycemia 2 0 0 0 0 0

Injection site pain 1 2 0 0 4 0

Allergic reaction 0 0 0 0 0 1

Subject request 1 0 0 0 1 0

(no reason given)




. Patient Characteristics .

Most of the patients were males and Caucasian; more than 90% had idiopathic
GHD (Table 4). Patients’ ages ranged from 3 to 14. The average age for CT patients
was 9.6 years with bone-age of 8.2, the average age for naive patients was 7.7 years
with bone-age of 5.6.

Table 4. Study, _D3-002 Patient Characteristics

0.75 mg/kg 0.75 mg/kg 1.5 mg/kg
once a month twice a month- once a month
CT Naive CT Nalve CT Naive
(n=10) | (n=9) | (n=11)] (n=9) | (n=17) | (n=8)
Male (%) 80% 78% 55% 78% 65% 63%
Etiology (%) '
ldiopathic 90% 100% 82% 100% 94% 100%
Organic 10% 0% 18% 0% 6% 0%
Age (years) 9.3 9.3 94 74 9.9 6.3
Range 6-11 3-14 4-13 6-11 7-14 4-11
Bone Age (years) 8.1 6.9 7.9 55 8.5 40
Pre-Study Growth Rate - 8.3 5.2 8.6 56 7.9 5.6
{cm/yr) (n=10) | (n=5) | (n=11)] (n=8) | (n=17) | (n=5)
Race (%)
White 90% 89% 100% 78% 82% 100%
Height (cm) 131 117 126 105 128 101
Standardized Height -0.57 -2.756 -1.51 -3.50 -1.49 -3.02

The pre-study growth rate was based on the subject’s height measured closest
to 1 year prior to study start; the date of measurement needed to be between about 5
months and 425 days of entrance into the study. This definition of pre-study growth rate
was not included in the protocol. The NDA stated that “any pre-study growth rates
based on heights outside of these boundaries were considered unreliable estimates of
pre-study growth rate and were not used.” Based on these criteria, all CT patients and
18 of 26 naive patients had pre-study growth rates. The average pre-study growth rate
for all CT patients was about 8 cm/yr and for the 18 naive patients, 5.5 cm/yr. Pre-study
growth rates outside of the sponsor-defined window were available for the other 8 naive
patients. This reviewer included the values for those 8 naive patients that most closely
met the sponsor’s criteria' and recomputed the mean pre-study growth rate for the naive

patients producing the following results:

0.75X1 0.75X2 15
Pre-study growth rate 68 53 5.5

All analyses using pre-study growth rates for naive patients performed by this reviewer
included the aforementioned data of the 8 naive patients.

! The time since baseline for the heights used in the calculations of the pre-study growth rates for
these 8 patients were 86, 91, 102, 120, 154, 432, 457 and 1054 days. For 7 of these patients,
these times were within 22 months of the time range specified by the sponsor.




Sponsor’'s Planned Statistical Methods
For CT patients, a paired t-test was proposed in the protocol to compare the 6
month growth rate prior to entry into the study (while on a daily treatment regimen) to
the 6 month growth rate on the depot. With 10 currently-treated patients, the trial was
powered to detect a 2.2 cm/yr difference in 6 month growth rates prior to the study and
on study.
For naive patients, an ANCOVA with age as a covariate was planned to compare
6 month growth rates of subjects in this study to age-matched controls treated with daily
GH in Genentech Study L0368g. With 21 naive patients, the trial was powered to
detect a 2.7 cm/yr difference in growth rate between the 6 month growth rate of the
naive subjects in this study and the & month growth rate of the control subjects from
. Genentech Study L0O368g.

Efficacy Results
Primary Efficacy Results: 6-month Annualized Growth Rate

The mean 6-month annualized growth rates for patients with 6-month data and
for all patients with the last observed rate carried forward are shown in Table 5 for each
group of patients. The rates for naive patients are clearly larger than the.rates observed
for the CT patients for all dose levels; this would be expected since GHD patients
generally show the greatest increase in growth rate during the first year of treatment.

It is interesting to note that there are no statistically significant differences among
the doses (Kruskal-Wallis p-value>0.5) particularly since the 0.75 mg/kg/month dose
was dropped in subsequent trials due to lack of efficacy. A comparison of 3-month
annuahzed growth rates revealed a sumular relatnonshlp among the doses.

i:

Table 5. Study{ _ 93-002 6-month annualized growth rates

0.75mg/kg . .. |. .0.75 mg/kg 1.5 mg/kg
once a month : twnce a month once a month .
CT Naive CT Nalve CT Naive
Pts with 6-month data _

N 6 7 1 9 12 8
Mean cm/yr (SD) .| 5.2(3.7) | 7.6 (2.3) | 5.2(1.3) 8.9 (3.2) 5.0 (2.5) 8.3 (2.6)
85% C! (1.7,8.7) | (5.5,9.7) | (4.2,6.0)°| (6.5, 11.3) | (3.4,6.6) | (6.2, 10.4)

All Pty
N 10 9 11 9 15! 8
Mean cm/yr (SD) 51(3.0) | 8.0(2.1) { 5.2(1.3) 8.9 (3.2) 4.8 (2.6) 8.3 (2.6)
95% Cl (3.0,7.2) | (6.3,9.6) | (4.2,6.0) | (6.5,11.3) | (3.4,6.2) | (6.2, 10.4)
APPEARS THIS WAY
! Two patients had no height data on study. ON ORIGI NAL




According to the protocol, rates for naive patients were to be compared to rates
of age-matched naive patients treated with daily GH in Genentech Study L0368g. The
sponsor states that the latter was not done due to the small sample sizes in each
treatment group. (The trial was powered based on 21 naive patients; 17 naive patients
were given the dose proposed for marketing.) The sponsor did provide summary data
for Study L0368g; this data is shown below with data for the naive patients dosed with
Depot 0.75 mg/kg twice a month or 1.5 mg/kg once a month (Table 6). The samples are
comparable regarding age and pre-study growth rates (p>.2, t-test) but not bone age
(p=.04, t-test). The mean annualized growth rate is significantly larger in the daily dosing
group than the Depot group (p=.005, t-test) with a difference of 2.3 cm/yr . The 95%
confidence interval for the treatment difference is 0.7 to 3.9, so differences in favor of
daily dosing could be as large as 3.9 cm/yr.

Table 6. Comparison of Results for Naive Patients in Study (_TJo3-002to Study L0368g

N Age Bone age Pre-study Dose Annualized

growth rate | (mg/kg/mo) | Growth Rate
(" Yo3002 | 17 | 698(24) | 48023 5.4 (2.6) 15 8.7 (2.9)
L0368g .62 8.0 (3.4) 6.5 (3.1) 4.8 (2.3) ~1.33 11.0 (2.9)

According to the protocol, on-study growth rates for CT patients were to be
compared to pre-study growth rates using a paired analysis; these results were not
presented in the NDA. This reviewer’s results (Table 7) show for all treatment groups
that the mean depot rates are less than the mean daily rates by more than 2 cm/yr
(range of ). For the ITT sample, paired differences for each treatment group
are either statistically significant or borderiine significant (p<.06). Since the trial was
powered to find a paired difference of 2.2, one might assume that these differences are
clinically relevant, however, it is left to the medical reviewer to make this judgement.

Table 7. Pre-study and On-study Growth Rates for Currently Treated Patients

0.75 mg/kg 0.75 mg/kg 1.5 mg/kg 0.75 2x/mo + 1.5
once a month twice a month once a month 1x/mo combined
Pts with 6-month data : '
N 6 11 12 23
Pre-study rate - 7.7 (2.5) 8.6 (2.2) 7.4 (3.4) 8.0 (2.9)
On-study rate 5.2(3.7) 5.2(1.3) 5.0 (2.5) 5.0 (2.0)
Paired difference’ -2.5 (5.8) -3.4(1.9) -2.4(5.2) -2.9(3.9)
Paired test p-value? .31 .001 .15 .002
All Pts (LOCF data) _ :
N ' 10 11 15 26
Pre-study rate 8.3(2.9) 8.6(2.2) 7.9 (3.4) 8.2(2.9)
On-study rate 5.1(3.0) 5.2(1.3) 4.8 (2.6) 5.0 (2.1)
Paired difference -3.2 (4.5) -3.4(1.9) <2.9(5.1) -3.1(4.0)
Paired iest p-vaiue .06 .001 .05 .0003

! On-study rate minus brevious rate. Positive values favor Nutropin Depot.
2 Results for Wilcoxon signed rank test for paired diference




Figure 1 of all CT patients shows that only'5 patients had an improvement in
growth rate over the rate observed for daily dosing. About ¥ of the CT patients had an
on-study growth rate within 2.2 cm/yr of their pre-study growth rate.

Figure 1
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Secondary Efficacy Results

In the study report, the results for standardized height and bone age are
presented as secondary efficacy results; no secondary efficacy variables were named in
the protocol. Minimal changes in standardized height were observed for all dose
groups; very small mean decreases were seen for CT patients and increases of 0.2 to
0.4 for naive patients. There were small consistent increases in bone age in all groups
with values of 0.7 years or less.

Table 8. Standardized height and bone age for patiénts with 6-month data

0.75mg/kg . 0.75 mg/kg 1.5 mg/kg
once a month twice a month once a month

CcT Naive CT Naive .CT Naive
Standardized Height n=6 n=7 n=11 n=9 - n=12 n=8
Baseline 0.3(1.1) -28(0.5) { -1.5(1.0) | -35(09) | -1.3(21) | -3.0(0.7)
Mean change from baseline (SD) -0.03(0.3) | +0.2(0.3) | -0.02 (0.1) | +0.4 (0.3) } -0.01 (0.2) | +0.3 (0.2)
Bone Age n=5 on=7 n=11 n=8 n=11 n=6
Baseline 8.6 (1.3) 7.0(2.7) 7.9@2.7) 5.0 (1.8) 8.4(1.8) [. 3.4(2.0)
Mean change from baseline (SD) +0.7 (0.5) | +0.6(0.2) | +0.7(0.4) | +0.5(0.3) | +0.7 (0.4) | +0.6 (0.3)




Reviewer's comments on Study| 03-002

sy

Study, ___03-002 is an open-label uncontrolled stucy designed to assess the
efficacy of 3 treatment regimens of Nutropin Depot; 0.75 my/kg once a month, 0.75
mg/kg twice a month and 1.5 mg/kg once a month. Both currently treated (CT) and
naive patients were entered in this study. The growth rates for these two groups of
patients are expected to differ since GHD patients generally have a growth spurt during
the first year of GH therapy and then rates gradually decline in subsequent years. The
data from this study clearly illustrates the difference between these two groups of
patients; for CT patients, the mean annualized growth rates were 4.8 to 5.2 and for
naive patients, 8.0 to 8.9 with the highest mean rate observed for the 0.75 mg/kg twice a
month group. No statistically significant differences were observed among the three
treatment groups, nevertheless the sponsor adecided that the. efficacy for the 0.75 mg/kg
once a month dose was inadequate and hence that dose was not studied in the
subsequent Phase Il study,f p3—004.

Two analyses were proposed in the protocol; 1) for CT patients, a comparison of
pre-study growth rates to on-study growth rates and 2) for naive patients, a comparison
of on-study growth rates to rates observed in Genentech Study L0368g (a study of naive
patients on daily dosing). The protocol did not state whether the depot was expected to
be comparable to or better than the comparator so no criteria for efficacy were
predefined. These analyses were not performed by the sponsor but they were
performed by this reviewer.

For the CT patients, the on-study rate was significantly lower than the pre-study
rate by a mean of about 3 cr/yr for patients treated with 1.5 mg/kg/month (once and
twice a month dosing combined). Power calculations performed by the sponsor suggest
that a difference of 2.2 cm/yr would be considered clinically important so it appears that
these differences are clinically and statistically important. However, interpretation of
these results may be clouded by the measurement of the pre-study rate and the
selection of patients. Patients needed to be on GH therapy for at least one year before
the study and the pre-study growth rate was to be computed based on growth in that
year. One might postulate that patients less compliant on daily therapy may be more
likely candidates for this uncontrolled trial and their pre-study growth rates may be less
than what is normally observed for patients on daily GH therapy but no data was
collected on compliance with daily GH therapy so this can not be ascertained.
Assessment of the pre-study growth rate may also be confounded by the time since
onset of GH therapy; growth rates on GH therapy are generally higher during the first
year of therapy and decline thereafter, plateauing after a few years on therapy. There
were 3 patients who had been only treated for one year; about 50% of the patients had
been treated for 3 or more years. It seems then that the pre-study growth rate is not
inflated due to timing and the decline in the rate due to Depot therapy is significant.

For the naive patients, the on-study growth rate was significantly less than what
was observed for naive patients on a daily regimen in Study L0O368g by about 2.3 cm/yr;
the trial was powered to detect a difference of 2.7 compared to the historical data. The
major problem with this comparison is that the groups being compared are not
randomized groups so they may not be well matched at baseline. The limited data
provided suggests that the groups do not differ significantly with regard to age or pre-
study growth rate but a difference in bone age was noted; other differences may exist.
Comparisons of results for naive patients to historical data is further discussed in a

separate section of this review found on pages 15-16.




Studﬁ l_)3-004 (conducted 12/97 to 9/98)

Study‘:]03-004 is a Phase lll, open-label, randomized, uncontrolied,
multicenter study of 2 doses of Nutropin depot; 0.75 mg/kg twice a month and 1.5 mg/kg
once a month. Naive patients were randomized to dose and followed for 6 months with
visits at baseline, Month 3 and Month 6. The primary efficacy measure was the 6-month
annualized growth rates. .

Patient Disposition

A total of 79 patients were randomized to treatment (Table 9); 41 to 0.75 mg/kg
- twice a month and 38 to 1.5 mg/kg once a month at 27 sites. Five patients (3
randomized to 0.75 and 2 to 1.5) were not treated; 4 declined treatment and 1 was
found not to be growth hormone deficient. Of the 74 patients randomized and treated,
69 completed six months on therapy.

Table 9. Study! D3-004 Patient Disposition

0.75x2 1.5x1 Total
Randomized ' 41 . 38 79
Not Treated 3 2 - 5
) Randomized and treated .38 36 74
Completed 3 months 37 35 72
Completed 6 months 36 33 . 69
Completed 6 months and had
pre-study growth rate data 28 25 53
Continued int 3-003 33 28 61
Completed 12 months 29 27 56

A total of 10 patients discontinued after being randomized to treatment (Table -
10); 5 before treatment (patient choice (4) and entry criteria not met (1)) and 5 during
treatment. The primary reason for discontinuation among patients dosed was injection
related. o

Table 10. Study D3-004 Reasons for Discontinuation

0.75x2 1.5x1 Total
t Randomized-——-- - -~ - 41 38 79
Discontinued 5 5 10
Reasons for discontinuation o
Injection related (pain or fear) 1 2 3
Entry criteria not met 2 0 2
Patient withdrew before dosing 2 2 4
ADE (weak and dizzy) 0 1 1
APPEARS THIS WAY
ON ORIGINAL




Patient Characteristics

Table 11 summarizes baseline patient characteristics for the randomized and
treated patients in the two treatment groups; the groups were comparable on these
characteristics. Most of the patients were males and Caucasian; about 90% had
idiopathic GHD. The average age of patients was about 7 years (range of 1.6 to 12.2)
with a bone age of about 6.

Table 11. Study; ,03-004 Baseline Patient Characteristics

0.75x2 1.5x1
(n=38) (n=36)
M/F (%) 76%/24% 58%/42%
Etiology
ldiopathic ' 92% : 89%
Organic - 8% 11%
Age (years) 7.6 (2.7) 7.3(3.2)
Range (3.2-11.9) (1.6-12.2)
Bone Age (years) 6.3 (2.4) 5.7 (2.8)
Pre-study Growth Rate T 4.7(1.9) 5.0(2.1)
(cm/yr) (n=30) (n=26)
Race ) T i
White ' T 76% - 92%
Hispanic 16% 8%
Other 3% 0%
Height (cm) 109.0 (13.9) 106.6 (17.4)
Standardized Helght -2.91 (0.8) -2.90 (1.2)
Max stim. GH (ng/ml) 6.0 (2.8) 5.7 (2.6)

Pre-treatment growth rates were calculated using a height measurement taken
at least 130 days prior to study start and no more than 425 days from start. Using this
definition, pre-study growth rates were available for 30 (79%) 0.75 patients and 26
(72%) 1.5 patients. As for Studm“ 503-002, pre-study growth rates outside of the
sponsor-defined window were available for the remaining 18 naive patients. This
reviewer included the values for 18 patients that most closely met the sponsor's criteria’
and recomputed the mean pre-study growth rate producmg the following results:

0752  15x1  Doses combined
(n=38)  (n=36) (n=74)

Pre—study growthrate 4.6 (2.5) 5.0(2.3) 4.8 (2.4)

Sponsor's Proposed Statlstlcal Methods

The trial was powered with 30 patients per group to obtain a lower limit of about
1.6 cm/yr less than the mean. The original protocol stated that the intention was to show

! The time since baseline for the heights used in the calculations of the pre-study growth rates for
these 18 patients ranged from 28 to 470 days. For 12 of these 18 patients, these times are within
1 month of the time range specified by the sponsor.




a growth rate of 9 cm/yr; this objective was removed with the first amendment prior to
the start of the trial.

The protocol states that means and 95% confidence intervals for the 6-month
annualized growth rate will be presented for each dose group. If the estimates are
similar, the data for the doses will be combined to produce an overall estimate. No
criteria for similarity were specified and no statistical comparisons were planned.

In the study report, 95% confidence intervals and the results of paired t-tests
comparing pre-study annualized growth rates to on-treatment 6-month annualized
growth rates were presented. '

Efficacy Results
Primary Efficacy Results: 6-month Annualized Growth Rate

The 6-month annualized growth rate was the primary efficacy measure'.
The results for patients with 6-month data (completers) and for all patients with on-
therapy data® (LOCF data) are shown in Table 12. The rates for the two dosing
_ regimens appear to be comparable with a small difference of 0.1 cm/yr. The 95%
confidence interval for this difference is ~0.9 to 1.1; so a difference of about 1 cm/yr i in
favor of either dosing regimen is consistent with the observed data.

Table 12. Study{ _ )03-004 6-month Annualized Growth Rates

0.75x 2 1.5 x1 Doses Combined
Pts with 6-month data n=36 n=33 n=69
Mean cm/yr (SD) 8.4 (2.4) 8.3(1.7) 8.4 (2.1)
95% ClI - (7.6,9.2) (7.7, 8.9) (7.9, 8.9)
All Pts (LOCF) n=37 n=35 n=72
Mean cm/yr (SD) 8.4 (2.3) 8.3(1.7) 8.3 (2.0) -
95% Ci (7.6, 9.2) (7.7,8.9) (7.8, 8.8) -

~ Annualized rates based on 3-month data are similar to the 6-month rates with a
.rate of 8.5 for the doses combined.
Figure 2 on the following page further illustrates the similarity of the annuahzed
growth rates for the two dosing regimens wnth a plot of the growth rate for each patient
with 6- month data.

APPEARS THIS WAY
ON ORIGINAL

! Annualized rates are comﬁuted as follows:{(Height at visit — Baseline Height) / (Date at visit — Baseline
Date)} * 365

2 Two patients who were treated for one month are not included in the data for Table 12. One patient had
no height data after therapy. The other patient had height data but is excluded here because the data is
based on only one month of therapy and, also, the patient was discontinued by the investigator due to lack
of GHD (i.e. the patient did not satisfy entry criteria).

10




Figure 2 Distribution of 6-month Annualized Growth Rates
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*The values on the x-axis represent the percentiles of patient responses.

It is worth noting that 6 patients on twice a month dosing had rates of 12 cm/year or
greater while only one patient on once a month dosing had a rate that high.

For a comparison of the pre-study growth rates to the on-study growth rates, this
reviewer included the 72 patients with both pre-study (as described on Page 9) and on-
study growth rates. With both dose groups combined, the mean pre-study growth rate
was 4.7 cm/yr ( SD 2.4, range of! ; the mean rate after 6 months of treatment
for these patients was 8.3 cm/yr (SD 2.0, p<.0001, paired t-test).

Secondary Efficacy Resuits

~ In the study report, the results for standardized height' and bone age are
presented as secondary efficacy results; no secondary efficacy variables were named in

the protocol.

' Standardized height is computed as follows:
Actual Height - Mean Height of Normal Subjects of Same Age and Sex
Height SD of Normal Subjects of Same Age and Sex

11




The results for the 2 dose groups are comparable (Table 13). The changes from
baseline for standardized height are consistent with what was observed for naive
patients in StudyD03-002; the clinical relevance of these changes is left to the
judgement of the Ezedica_l reviewer. The changes in bone age are less than the changes
seen in Study| 3-002 by about 0.15 years; the baseline bone age is higher by about
2 years than what was observed in 002.

Table 13. Standardized height and bone age for patients with 6-month data

0.75x2 1.5 x1 Combined
(n=36) (n=33) (n=69)

Standardized Height

Baseline : -3.0(0.7) -3.0(1.2) -3.0(1.0) -

Mean change from baseline (SD) +0.3 (0.2) +0.35(0.3) +0.3 (0.3)
Bone Age : ' _ L

Baseline 6.5 (2.4) 5.6 (2.9) 6.1(2.7)

Mean change from baseline (SD) +0.5 (0.3) +0.4 (0.3) +0.4 (0.3)

Reviewer's Comments on Study ALK03-004

The data clearly show that the annualized growth rate after 6 months of Depot
treatment is significantly increased over the baseline no-treatment rate for naive '
patients.

Interpretation of the results of this study is limited by the lack of a concurrent
control group. The inclusion of a treatment arm of patients treated with daily
administration of Nutropin would have greatly enhanced the quality of the data from this
study. In lieu of concurrent control data, historical data can be used to put the results of
this trial in perspective. A discussion of a comparison of the data from this study and
Study P3-002 to historical data is provided on pages 15-16 of this review.

APPEARS THIS WAY
ON ORIGINAL
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Subgroup Efficacy Resuits for Naive Patients in Studies 002 and 004 Combined

To examine the consistency of the primary efﬁcécy response to Nutropin Depot,
this reviewer looked at subgroups based on pre-study rate (by median of 4.9 cm/yr),
gender, etiology, age (by median of 7 years) and maximum stimulated ?rowth hormone

level (by median of 5.8 ng/ml). The results for naive patients in Studieg

gos-om were combined and are presented in Table.14. Consistent subgroup
differences by dose and for doses combined was seen for both age and maximum
stimulated growth hormone level '. The sponsor also found these baseline
characteristics to be correlated strongly with outcome. Growth rate was negatively
correlated with age (R=-0.36, p=.0005) and with maximum st:mu!ated GH level

(R=-0.47, p=.0003).

Table 14. 6-Month Annualized Growth Rates for Naive Patients in Studies 002 and 004

3-002 and

0.75x2 1.5 x1 Doses Combined
All patients 8.5 (2.5) 8.3 (1.9) 8.4 (2.2)
(n=46) {n=43) (n=89)
Pre-study Rate
<4.9 cmiyr 9.0 (2.2) 8.2(1.9) 8.6 (2.1)
(n=24) (n=21} (n=45)
>4.9 cmiyr 8.0 (2.7) 8.3(1.8) 8.2 (2.3)
(n=22) (n=22) (n=44)
Gender ,
Male 8.3(2.3) 79(1.7) 8.1(2.1)
(n=36) (n=26) (n=62)
Female 9.5 (2.9) 8.9(1.9) 9.1(2.3)
(n=10) (n=17) (n=27)
Etiology
Idiopathic 8.6 (2.5) 8.2 (1.9) 8.4 (2.2)
(n=43) (n=39) (n=82)
Organic 6.7 (1.5) 8.8 (1.1) 7.9(1.6)
(n=3) (n=4) (n=7)
Age
<7 years 8.9.(2.8) .'9.1(1.5) 9.0 (2.2)
(n=19) (n=25) (n=44)
>7 years 82(2.2) 7.1(1.7) 7.8(2.1)
- (n=27) _(n=18) (n=45)
Max. Stim GH level )
(ng/mi)? - oL e, .
<5.8 10.6 (2.7) 8.9 (1.3) 1 9.6(2.2)
(n=12) (n=17) (n=29)
>5.8 7.6(0.9) 8.1(2.0) 7.8(1.4)
(n=17) (n=10) (n=27)

! There also appears to be a gender difference however the data is limited for females. It is
possible that gender is confounded with age or maximum stimulated GH level but due to limited
data and time this reviewer did not examine this further. _

2 Maximum stimulated growth hormone data was only available to this reviewer for patients in 004
who completed 12 months in 003. No data was available for patients in 002 and the other 004
patients *
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_ There is a suggestion of a relationship between pre-study rate and on-study rate
for the 0.75 twice a month-dose using a cutpoint of 4.9 cm/yr. This difference did not
hold-up when lower cutpoints were used (see Appendix 1). Figure 3 below further
illustrates the lack of a relationship between the two measures (for the doses combined,
R=0.05, p=.63).

Figure 3. Six-month annualized Qrowth rate by pre-siudy growth rate for naive patients
in Studies 03-002 and___ 3-004
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Comparisons of Growth Rates for Naive Patients to Historical Data
- The protocols for Studie

3-002 and

3-004 did not provide criteria for ~
assessing the efficacy of Nutropin Depot; that is, no statistical methods were defined to
determine whether the estimates of the 6-month annualized growth rates (the primary
‘efficacy variable) represented important (statistically and clinically) improvements in
growth. Without concurrent controls, one is dependent on predefined levels of efficacy to
meet (for example, an accepted range of growth rates) or historical data to assess
efficacy. The former was not done so then one is dependent on historical data. For

Stud 3-002, the protocol did specify that data for the naive patients would be
compared to data from Study LO368g (Ref#10 in Table 16 below); however, as
mentioned earlier in this review, no criteria for assessing comparability was provided.

Table 15. Pre-study and on-study growth rates for naive patients in Studies 3-002 and, .b3-004

o 0.75 2x/month 1.5 1x/month Doses Combined
Study, _/03-002 (n=9) (n=8) (n=17)
Pre-study rate 5.3 (1.5) 5.5 (3.6) 5.4 (2.6)
On-study rate 8.9 (3.2) 8.3 (2.6) 8.7 (2.9)
95% Cl (6.8, 11.0) (6.5, 10.1) (7.3, 10.1)
Study__/03-004 (n=37) (n=35) (n=72)
Pre-study rate 45(24) 49 (2.3) 4.7 (2.4)
On-study rate 8.4 (2.3) 8.3(1.7) 8.3(2.0)
95% CI (7.7,9.4) (8.0, 8.6) (7.8, 8.8)

To determine how the resuits for Nutropin Depot (Table 15) fit into the available
armamentarium for the treatment of growth hormone deficiency, this reviewer has
compiled historical data (Table 16, below and continued on following page) from a
literature review by this reviewer (Appendix 2) and from references provided by the
‘sponsor (Appendix 3). Studies were chosen that best matched Studies____b3-002 and
| 3-004 based on baseline patient characteristics (age, maximum stimulated growth
hormone level (where available), bone age, height SD and pre-study growth rate).

An examination of the annualized growth rates and the 95% confidence intervals
presented in Tables 15 and 16 clearly shows that the rates on Nutropin Depot are
significantly lower-than the historical rates, particularly when looking at the daily dosing
regimens. The Depot rates are closer in comparabilty to low doses of Nutropin (Ref#2)
or 3 times a week dosing (MacGillivray study).

Table 16. Selected historical control data compiled by this reviewer

Study Patient Nutropin Sample | First Year Anpnualized 95% Cl
(Source) Population Dosel Size Growth Rate (calculated by
{cm/yr) reviewer)
85-041 . Naive 0.1 mg/kg 44 Base=4.0 (1.6)
(Orig NDA) Bone age=5.1 yrs 3Ix/week 6 mo=11.9 (4.0) (10.7, 13.1)
Height=106 cm
MacGillivray et al Naive
(J Clin Endocrin + Bone age=6.7 0.1 mg/kg 28 Base=4.2 (1.7)
Metabo!l, 1996) Height=112.4 3x/week 12 mo=8.8 (1.8) (8.1, 9.5)
Ht SD=-2.8 -
Bone age=5.9 0.05 mg/kg 23 Base=4.2 (1.7)
Height=113.3 6x/week 12 mo=11.4 (2.5) (10.4, 12.4)

' A Nutropin dose of 43 pg/kg/day is equivalent to 2 weekly dose of 0.3 mg/kg, the recommended dose.
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Study Patient Nutropin Sample | First Year Annualized 95% Ci
(Source) Poputation Dose' Size Growth Rate | (calculated by
(cm/yr) reviewer)
- Ht SD=-2.7
National Naive/ idiopathic Protropin or 1909 Base=4.5 (2.4)
Cooperative Bone age=5.3 Nutropin 6 mo=10.7 (3.6) (10.5, 10.9)
Growth Study Ht SD=-3.1 .
(provided by .
sponsor) Naive/ organic 384 - | Base=4.2 (2.6)
Bone age=5.3 6 mo=11.4 (4.1) (1.0, 11.8)
Ht SD=-3.1
Ref#2 Naive/IGHD 37 ug/kg/day 523 Base=4.5 (2.8)
Blethen, 1993 Age=8 3-7x/week 12 mo=9.2 (2.4) (9.0, 9.4)
Bone age=5.7
Ht SD=-3.1
Ref#3 Naive 19 pg/kg/day 10 Base=4.5 (2.8)
De Muinck, 1994 Age=6.8 daily 12 mo=11 (3.0) (9.1, 12.9)
Bone age=5.4 ‘
Ht SD=-3.6
Ref#4 Naive 38 pg/kg/day 11 Base=5.3 (2.2)
De Muinck, 1994 Age=6.9 daily 12 mo=13.3 (3.9) (11, 15.6)
Bone age=5.6 B
Ht SD=-3.3
Ref#10 Naive 43 pg/kg/day 62 Base=4.8 (2.3)
L0368g, 1994 Age=8 daily 12 mo=11 (2.9) (10.3, 11.7)
Bone age=6.5
Ht SD=-2.7

Even though comparisons to historical controls may be problematic dueto
patient selection bias, the comparisons here are clear given the quantity of historical
data and the consistency of estimates across the historical studies.

Studyi 103-003 Extension Study (started 4/97, ongoing)

Compliant patients in Studie
volunteer for continued treatment in extension stud
_enrolled in Studies

003 (Table 17).

3-002 an

103-004.were eligible to

1 €) 03-003. Of the 143 patients
3-002 and H3-004, 96 (67%) were continued into: - .b3-

Table 17.§ §3-003 Patient Disposition by Previous Study and Dose

Naive Patient CT Patients
Randomized 0.75mg/kg | 0.75mg/kg | 1.5mgkg | 0.75mg/kg | 0.75 mgkg | 1.5 mg/kg
atment 1x month 2x month 1x month 1x month 2x month 1x month
3-002
Enrolied 9 9 8 10 11 17
Completed 002 7 9 8 6 1 12
Entered 003 5 9 6 5 4 6
Completed 12 mos 5 8 5 5 3 5
: Mﬂmm A
nrolled 41 38
Completed 004 NA 36 33 NA NA NA
Entered 003 - 33 28
Campleted 12 mos 29 27
F’f 103-003 (Total) .
Completed 12 mos 5 37 32 5 3 5
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A higher percentage of naive patients opted to continue treatment in 003 (81/93,
87%) than CT patients (15/29, 52%). At the request of .FDA, data for patients who had
completed 12 months of therapy was submitted and is reviewed here.

Patients assigned to 0.75 mg/kg once a month in Stud 3-002, were
randomized to either 0.75 mg/kg twice a month or 1.5 mg/kg once a month in this
extension study. For all patients completing 12 months of therapy on Study; J3-003,
the 6-month dose and extension dose is shown in Table 18. This reviewer included the
data from all the patients when summarizing the extension data; the inclusion of the
patients that switched doses did not change the estimates by an appreciable amount.

Table 18. Treatment Assignment in 03-003 extension study

Naive Patient CT Patients
0.75 mg/kg 1.5 mg/kg 0.75 mg/kg 1.5 mg/kg
2x month 1x month 2x month 1x month
Completed 12
months 39 35 6 7
6 month dose
Same 37 32 3 5
0.75/month 2 3 3 2

The pre-study and on-study annualized growth rates for all patients completing
the extension study; 03-003 are presented in Table 19. For all groups, the 12-month
annualized growth rate is less than the 6-month annualized growth rate by about 1
cm/yr. Comparing these 12 month rates to the 12 month rates from historical controls
(Table 18), it is clear that these rates are considerably lower.

Table 19. Annualized growth rates for - all patients completing 12 months in

[ ¥3-003 extension study
Naive Patient. . CT Patients
0.75 mg/kg 1.5 mg/kg 0.75 mg/kg 1.5 mg/kg
1 .. 2xmonth - 1x month 2x month 1x month
N - 3g- - -t- 35 6 : 7
Pre-study Rate - 4.6(2.2) 5.2 (2.9) 8.3(2.9) 6.7 (2.8)
Month 6 Rate 9.0 (2.4) 8.4 (1.8) 7.1(2.3) 4.9(2.7)
Month 9 Rate 8.4 (2.1) . 1.7(1.8) 5.7 (2.2) 4.1(2.6)
Month 12 Rate 8.1 (1.9) 7.4 (1.8) 5.6 (2.5) 4.4 (2.2)

APPEARS THIS WAY'
ON ORIGINAL
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Overall Summary and Comments

The sponsor has submitted the results of two 6-month uncontrolled studies,

3-002 andD03-004. to establish the efficacy and safety of Nutropin Depot for
the treatment of GHD in children. In Study___ [03-002, 38 CT patients (patients treated
for at least one year with daily Nutropin prior to entering. this study) and 26 naive
patients were assigned to one of three doses; 0.75 mg/kg once a month, 0.75 mg/kg
twice a month or 1.5 mg/kg once a month. - In Study,___| 33-004, 74 naive patients were
randomized to 0.75 mg/kg twice a month or 1.5 mg/kg once a month. In both studies,
the primary efficacy variable was the 6-month annualized growth rate; annual rates
based on 12 months of data from the extension study. 93-'003 were available for
about 67% of the total enrolled patients.

The sponsor concludes that Nutropin Depot “is a viable altemnative to daily
rhGH.” Direct comparisons to a daily regimen were only available for CT patients. The
data for these patients shows a statistically significant decrease in growth rate (p<.05,
paired Wilcoxon signed rank test) when-switching from daily dosing to monthly dosing
with Depot (Table 20) in Study; 3-002; the drop from pre-study using 12-month data
is nearly significant with the doses combined (n=13, p=.06). In spite of the limited data
provided for CT patients, there is strong evidence that the growth rate decreases when
switching from a daily regimen to once or twice a month dosing with Depot (for a more
detailed discussion see pages 5-7 of this review).

Table 20. Annualized growth rates for CT patients
in Study, _ {03-002 and extension Study{ 13-003

0.75 mg/kg 1.5 mg/kg
R - twice a month | once a month
Study: . p3-002 (n=11) (n=15)
Pre-studyrate |  8.6(2.2) - 7.9(3.4)
6-month rate 5.2(1.3) 4.8 (2.6)
Study p3-003 (n=6) (n=7) B
Pre-study rate 8.3 (2.9) - 6.7 (2.8)
6-month rate. 71(23) | --49(27)
12-month rate- - 5.6{25) - |- 4.4(2.2)

For naive patients, the efficacy data is more difficult to interpret due to the lack
of a concurrent control on daily regimen and the absence of pre-defined criteria for
establishing efficacy. Historical control data compiled by this reviewer and the sponsor
can be used to assess the comparability of Depot to a daily regimen. The drawback to
the latter approach is that the comparison groups are not randomized groups so that
the baseline comparabilty cannot be assured. This reviewer attempted to choose for

parison historical trials of naive patients that most closely matched naive patients in
03-002 an 3-004 on several baseline characteristics (age, maximum
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stimulated growth hormone level (where available), bone age, height SD and pre-study
growth rate). The annualized rates for Nutropin Depot are less than those observed for
daily GH in the historical studies (Table 21) by about 3 cm/yr. It is left to the medical
reviewer to determine the clinical significance of this difference.

Table 21. Annualized growth rates for naive p

in Studies.  }03-002 and| _ P3-004 and extension Stud 3 003
0.75 mg/kg twuce amonth| 1.5 mg/kg once a month
Mean 95% CI Mean 95% Cl
Studﬁ___jo3-002 (n=9) (n=8)
6-month rate 8.9 (3.2) (6.3,11.0) | 8.3 (2.6) (6.5, 10.1)
Studyl _ 103-004 (n=37) (n=35)
6-month rate 8.4 (2.3) (7.7, 9.1) 8.3 (1.7) (8.0, 8.6)
StudyL___.lﬁ-OOS (n=39) (n=35)
12-month rate 8.1 (1.9) (7.5, 8.7) 7.4 (1.8) (6.8, 8.0)
Historical Studies
(daily dosing) *
6-month rate
Study 85-041 11.9(4.0) ](10.7,13.1) NA
NCGS 10.7 (3.6) (10.5, 10.9)
12-month rate
MacGillivray 11.4(2.5) |(10.4, 12.4)
Ref#3 11.0 (3.0) (9.1, 12.9)
Ref#4 13.3(3.9) (11.0, 15.6)
Ref#10 11.0 (2.9) (10.3, 11.7)

The 6-month annualized growth rates with 002 and 004 combined and the doses
combined ranged from —'\cmlyr to, icm/yr with a mean of 8.4 cm/yr- and a median
of 8 cm/yr. About 80% “of the patients had a growth rate on-study of 7 cm/yr or greater
(Table 22).

Table 22. Per;:entage of Naive Patients byj-month Annualized Growth Rate

6-month Annualized 0.75 mg/kg 1.5 mg/kg Doses
Growth Rate (cm/yr) twice a month once a month Combined

. . (n=46) , (n=43) (n=89)

<5 4.4% 2.3% 3.4%

5-<7 19.6% 20.9% 20.2%

7-<9 45.7% 41.9% 43.8%

9-<11 16.2% 27.9% 21.3%

211 15.2% 7.0% 11.2%

In summary, the lack of concurrent controls or pre-defined statistical criteria for
establishing efficacy precludes drawing any definitive conclusions regarding efficacy
from a statistical viewpoint. Interpretation of the data from these studies would have
been greatly enhanced by the inclusion of a treatment arm of naive patients treated with

' See pages 15-16 and Appendices 2 and 3 of this review for further information regarding these
historical stugies.

19




daily Nutropin. Nevertheless, it is clear from comparing historical data on daily dosing to
the Depot data for the naive patients and from comparing pre-study rates on daily
dosing to Depot rates for previously treated (CT) patients that the efficacy of Nutropin
Depot was notably less than what has been observed for a daily regimen of GH therapy.
Due to the less frequent dosing, there may be some patients who are willing to
compromise some efficacy and therefore this product may be a useful addition to the
GH therapy armamentarium. The label should reflect the drawbacks to Nutropin Depot

over usual GH therapy.
/8/
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BEST POSSIBLE COPY

Appendix 1. 6-month annualized growth rates by pre-study growth rates using

different cutpoints
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Appendix 2. Historical control data compiled by this reviewer

Table 16. Historical data compiled b); this reviewer

Study Patient Nutropin Sample Nutropin Rate
(Source) Population Dose Size Cm/yr
(annualized)
85-041 Naive 0.2 mg/kg 44 Base=4.0 (1.6)
(Orig NDA) Bone age=5.1 yrs. 3x/week > 6 mo=11.9 (4.0)
- Height=106 cm ' ;
85-042 Prev. Treated 0.1 mg/kg 44 Base=3.2 (1.7)
(Orig NDA) Bone age=7.7 3x/week 6 mo=10.4 (2.4)
Height=117
Kaplan et al Naive 0.1 mg/kg 22 Base=3.2 (1.0)
(The Lancet; 1986) | Bone age=5.4 Ix/week 12 mo=10.5 (2.2)
Ht SD=-3.7 24 mo=7.2 (1.9)
. 36 mo=7.2 (1.9)
Gunnarrson NA Genotropin 149 Base=3.3 (1.4)
(Acta Paediatr 12 mo=9.3 (2.6)
Scand Suppl, 1987)
Shi et al NA 0.5-0.7 59 Base=2.8 (1.0)
(Acta Paediatr IU/kg/week 12 mo=13.1 (2.5)
Scand Suppl, 1988)
MacGillivray et al Naive
{J Clin Endocrin + Bone age=6.7 0.2 mgkg 28 Base=4.2 (1.7)
Metabol, 1996) Height=112.4 Ixiweek 12 mo=8.8 (1.8)
Ht SD=-2.8
Bone age=5.9 0.05 mg/kg 23 Base=4.2 (1.7)
Height=113.3 6x/week 12 mo=11.4 (2.5)
Ht SD=-2.7
National Naive/ idiopathic Protropin or 1909 Base=4.5 (2.4)
Cooperative Bone age=5.3 Nutropin 6 mo=10.7 (3.6)
Growth Study Ht SD=-3.1
(provided by
sponsor) Naive/ organic 384 Base=4.2 (2.6)
Bone age=5.3 6 mo=11.4 (4.1)
Ht SD=-3.1
APPEARS THIS WAY
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_ Appendix 3. Historical control data provided by the sponsor and copied directly
! from the NDA

Table 1: First Year Annualized Growth Rates ar'ld Associated fréatfnent information for Naive, GHD Children in
Cited References

Ref | Study/ Reference n (MF) Dose* Dose | Annualized Growth rate |
No. (g/kg/day) | Frequency (cmiyr) |
1 Anhalit, 1994 12 25 daily 6.614.0 : |
1 Anhalt, 1994 18 50 daily 10.7+4.2 ‘
2 Blethen, 1993 523 (389/134) |  37.14 3-Tx/week 9.2+24 i
2 Blethen, 1993 109 (69/40) 34.29 3-Txweek 8.8+£2.6
3 De Muinck, 1994 10(8/2) 19.2 __daily 11.0 £3.00
3 De.Muinck, 1994 11 (8/3) 385. daily 13.3+ 3.9
4 Frasier, 1981 27 6.43 3x/week " 5591+230
4 Frasier, 1981 38 12.86 3x/week 7.31+1.75
4 Frasier, 1981 12 17.14 3x/week 7.22 1312
- 4 Frasier, 1981 16 21.43 3x/week 8.94¢1.19
5 Kaplan®, 1986 22 (12/10) 42.86 Ixweek 10.5 £2.2 \
5 Kaplan®, 1986 14 (8/6) 42.86 3x/week 10.1 £ 3.0 ) ‘
. 5 Kaplan®, 1986 10 (6/4) 42.86 Ixiweek 10.1£1.6 |
¢ 6_| Rosenbloom, 1989 26 2571 | 3wweek 9.3+18 |
6 Rosenbloom, 1989 116 42.86 3x/week 10.3+£2.6
7 Soliman, 1996 20 35.71 daily 9.11.+£225
7 Soliman, 1996 10 17.86 daily 8.1%1.52 T
7 Soliman, 1996 9 17.86 - daily 84114
8 Tauber, 1993 10 (6/4) 38.46 - daily 82115
9 | Vassilopoulou-Sellin, | 20 (15/5) 42.86 daily 86265
1995
10 L0368q, 1994 62 42.86 daily 11.0£29

Data are mean £ SD unless otherwise indicated.
* Doses converted from original units. See dose conversions in Appendix A.
® GH administered by intramuscular injections.
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Table 3: Demographic Data for Naive GHD Children in Cited Referances

Rat Ratergnce n Age | Height | Height | Bona | Bone Max Pretrasgnent Pre Tennar { Dagnosis”
No. (MF) (0] Age 8DS [Age ()| Age | Stmussiod | Growth Rate | Pubertal | Stage
o _SDS [GH(ngmu) | (omwm %
1 | AnhaR, 1994 12 1222 | N ND ND ND ND ND ND ND GHD
a7 :
1 Anhat, 1994 18 1M1.12] ND ND ND ND ND ND NOD ND GHD
sz K
2 | Biethen, 1983 523 80 | ND [-34¢ | 572 |-332] 61227 45228 100 ND IGHD
(3881 37 1.0 14 1.6
2 | Blethen, 1993 109 872 ] ND |-24¢ | 682 |-27¢] 25220 15426 100 ND Orpanic
_(68440) 35 13 32 1.7
3 De Muinck, 10 88 ND A6t 54 ND ND 55222 ND ND IGHD
1994 @) (15—~ 088 | (@7~ Organic
11, 9.4) MPHD
E) De Muinck, 1 (X3 NO |-326e] &56° ND ND 53222 ND ND GHD
1994 @3) (1.5~ 152) | Ve~ Orpanic
13.8) 16 MPHO
4 | Frasier, 1581 z 1303 | ND ND 7.48 NO ND 3042118 100 ND GHD
+4.08 : $3100 :
4 Frasier, 1981 38 10.52 ND ND 682 ND ND 3302 1.40 100 ND GHD
246 357
4 Frasier, 1581 12 9862 ND ND. 6ass ND- ND 36021891 100 ND GHD
5.80 445 -
4 | Frasier, 1989 18 9182 | ND ND | 509 ND ND 3252039 100 ND GHD
334 253
s | Kaplan®, 1986 » 9.1 ND ar | s«a ND ND 32%1.1 100 ND GHD
(t2noy | @3- 15~ (186~
14.5) 50§ 107
5 | Kapian®, 1986 14 [3:3 ND 36 (L. NO NO 32210 100 NO GHD
(8/%) (@1- (18| @1~
- 13.8) 47 | 1100
5 | Kaptan®, 1986 10 (X3 NO Ar | so ND NO 38210 100 ND GHD
(654) (RS (24=] (15~
12.2) 25 ] 11.4)
Table 3 Continued: Demographic Data for Naive GHD Children in Cited References
Rel Raierencs n Age | Height | Height | Borw | Bone Max Pretreatmen) Pre- Tanner | Disgnosis’
No. (WF) o) | Age | SOS |Age )| Age | SEmuicted | Growm Rate | Pubertal | Stage
) 808 IGH (nomt)] _femym x
6 | Rosenbloom’, 26 85¢ | ND ND ND ND ND 38213 ND ND GHD
1989 38
6 | Rossnbioom, 16 782 | ND ND ND ND ND 37214 ND GHD
1989 36
7 | Sofimen, 1996 2 60 | ND | -33¢| ND ND ] 43223 | 345213 100 ND GHD
15 1.2
7 | Sotiman, 1996 10 752§ ND |-285¢| NOD ND | s9226° | 3442127 100 ND GHD
21 1.2
7 | Soliman, 1996 9 712 | ND | -342] ND ND | 86211" { 3652110 100 ND Purial
18 0.8 GHD
8 | Teuber, 1883 10 902 | ND | -262| 722 | ND | 50220 40208 ND ND Partisd
{84 33 0.4 a0 KZHD
9 | Vassiopoulou- [20{15/5)[ 1302 ] ND | -t72| 872 | ND | 21216 | 31214 ND NO GHD
. Selin, 1995 27 . 1.38 .2
10 | L0388, 1994 | 67 | 802 | 564 | 27+] 652 | ND | 48229 | 48 £23 ND [1.1204] IGHO
(4819} | 34 28 1.0 3.4 . Organic

Oata are maan + SO uniess indicated otherwise.
*MPHD = Multiple pitultary hormone deficiencies
IGHD = idiopathic growth harmone deficiency
1SS = idiopathic short statre
QOrganic » Organic growth hormone deficiency
*ND = No Data
* Mean (minkmum~maximum)
* M Injactions
* Medtian (minAmum-meximum)
' M or SC injections
* GH pesk sfter clonkiine administration
* Peak serum GH level during stimuliation test with insulin hypoglycemia, L-dopa. clonidine or anginine.
* Unly 62 chiidren completed 12 months on study.




